In a study of the role that voltage-dependent K + channels may have in the mechanosensation of living cells (Schmidt et al. Proc Soc Natl Acad Sci USA 109: 10352-10357. 2012), the data were as conventionally done fitted by a Boltzmann function. However, as also found for other data for ion channels, this interpretation must be rejected in favor of a multiphasic profile, a series of straight lines separated by discontinuous transitions, quite often in the form of noncontiguities (jumps). The data points in the present study are often very unevenly distributed around the curvilinear profiles. Thus, for 43 of the 75 profiles, the probability is less than 5% that the uneven distribution is due to chance, for 26 the probability is less than 1%, and for 12 the probability is less than 0.1%, giving a vanishingly low overall probability for all profiles. Especially at low voltages, the differences between the fits to curvilinear and multiphasic profiles may be huge. In the multiphasic profiles, adjacent lines are quite often parallel or nearly so, in which case the transitions are, necessarily, in the form of jumps. The lines in the multiphasic profiles appear to be perfectly straight, with no indication of any curvilinearity. The r values are for the most part high, quite often exceedingly high.
Introduction
In addition to multiphasic profiles for ion uptake in plants (Nissen 1971 (Nissen , 1974 (Nissen , 1991 (Nissen , 1996 , such profiles have been recently (Nissen 2015a ,b, Nissen 2016 reported for many other processes and phenomena. In the present paper, data (Schmidt et al. 2012 ) for voltage-dependent Kv channels will be reanalyzed to compare the fits to curvilinear profiles with the fits to multiphasic profiles.
Original data have been kindly provided by Daniel Schmidt. In addition to the r values, slopes ± SE (or only slopes) are given on the plots. Except for the data for , all slopes have been multiplied by 1000. The Runs test (Wald and Wolfowitz 1940) gives the probability for the uneven distribution of points around the curvilinear profile being due to chance. Independent probabilities have been combined by the method of Fisher (Fisher 1954) . The r values for lines III and IV are very high and lines IV and V are precisely parallel, indicating that the data are highly precise. The 6-point line I has a low r value. This could, most likely, be because of its very shallow slope (slight errors will cause marked decreases in the r values for such lines). However, there could also be several phases in this range (the line for -90 and -80 mV and the line for -60 and -50 mV have about the same slope, 1.0 and 1.1, respectively). In contrast to the precisely multiphasic profiles, the fits to the curvilinear profile are poor. Furthermore, the points are very unevenly distributed around this profile. Points 1-5 and 13-17 are above the line, points 6-12 are below the line. The probability of this uneven distribution, or an even more unlikely one, occurring by chance is only 0.09% (by the Runs test). The fits to the curvilinear profile are poor when compared to the multiphasic profile. Furthermore, the distribution around the curvilinear profile is exceedingly uneven. The first 10 points are all above the line, the remaining 7 are all below the line. The probability of this happening by chance is only 0.01%. -51.3, between -30 and -20, between -20 and -10, at 13.4, and between 30 and 40 mV (jump) . The data are insufficiently detailed in the range of phase IV for the line to be resolved. The r values are high for lines I and V, and very to exceedingly high for lines III and VII. The distribution of points around the curvilinear profile is somewhat uneven. Points 1-3, 8-9, 13 and 15-17 are above the profile, points 4-7, 10-12, and 14 are below the curvilinear line. The probability of this or a more uneven distribution being due to chance is 15.7%. The probability that the uneven distribution around the three profiles in Fig. 1D is due to chance is less than 0.001% (by Fisher's method for combining independent probabilities). The probability that the uneven distribution around the three profiles in Fig. 1H is due to chance is less than 5%. -110 and -100 , at -86.2 , between -50 and -40, between -40 and -30, between -20 and -10 (jump) , between 10 and 20 (jump), between 30 and, and between 40 and 50 mV. The data are insufficiently detailed in the range of phases IV and VIII for the lines to be resolved. Line II has a very high r value. Lines V and VI are about parallel, as are lines VII and IX. Runs test: P = 75.8%. The probability that the uneven distribution around the three profiles in Fig. 1L is due to chance is less than 2.5%. The probability that the uneven distribution around the two profiles in Fig. 14 is due to chance is less than 10%. -80 and -70, between -40 and -30, between -30 and -20, at 3.6, and between 20 and 30 mV (jump) . The data are insufficiently detailed in the range of phase III for the line to be resolved. The r values for lines II and VI are very high, that for line IV is exceedingly high. Lines V and VI are parallel. Runs test: P = 38.3%. Fig. 21 (right above). The profile during peak volume can also be well represented as hexaphasic, with the transitions between -70 and -60 (jump), between -40 and -30, between -30 and -20, at 2.1, and between 20 and 30 mV (jump) . The data are insufficiently detailed in the range of phase III for the line to be resolved. Lines V and VI are about parallel. Runs test: P = 28.7%.
The probability that the uneven distribution around the four profiles in Fig. 17 is due to chance is somewhat more than 10%.
The profiles for the two independent experiments in Figs 20 and 21 have remarkably similar multiphasic patterns, with only a slight difference at high negative voltages. The essentially identical patterns, including the two parallel lines V and VI, constitute conclusive evidence that the patterns are indeed multiphasic. (Clearly, two so strikingly similar patterns cannot have arisen by chance.) The probability that the uneven distribution around the three profiles in Fig. 22 is due to chance is less than 1%. Notice also how the multiphasic profiles deviate from the curvilinear profiles in about the same way in the three plots. -24.7, between 0 and 10, between 10 and 20, between 30 and 40 (jump) , and between 50 and 60 mV (jump). The data are insufficiently detailed in the range of phase IV for resolution of the line. Lines VI and VII could possibly be a single line, but its r value (0.987) is low compared to that for line III. Runs test: P = 0.30%. -90, at -70, -50 and -27.4, between -10 and 0 (jump), between 10 and 20, between 30 and 40 (jump) , and between 60 and 70 mV. Line IV has a very high r value. Runs test: P = 6.00%. -74.7, between -60 and -50, between -50 and -40, between -20 and -10 (jump) , between 0 and 10 mV (jump), between 20 and 30 (jump), between 40 and 50 (jump), and between 60 and 70 mV. The data are insufficiently detailed in the range of phase IV for resolution of the line. Lines VI-IX are about parallel. Runs test: P = 15.1%.
The combined probability that the uneven distribution around the three curvilinear profiles in Fig. S2A is due to chance is less than 0.5% (not shown). For Fig. S2B , the probability is less than 5% (not shown). With no constraints, i.e. for the three profiles in Fig. S2C , the combined probability is only somewhat above than 10%. (The multiphasic profiles for Figs S2A and S2B are the same as for Fig. S2C , and are not shown.) Thus, whereas the fits to the multiphasic profiles are very good, the fits to the authors' curvilinear profiles are poor even in the absence of constraints. The 57 data sets in Fig. 30 have all been reanalyzed and shown to be well represented by multiphasic profiles. The profiles are not shown here, except that the probabilities for the profiles being curvilinear are included in the count below.
If the curvilinear profiles had completely represented the true situation, the experimental points should have been about equally distributed around the profiles. However, the points are, for the most part, unevenly distributed around the curves, quite often markedly so. As determined by the Runs test, an exact test, for 52 of the 75 profiles in the present analysis the probability that the uneven distribution is due to chance is less than 10%. For 43 of the profiles the probability is less than 5%, for 26 of the profiles the probability is less than 1%, and for 12 of the profiles the probability is less than 0.1%. (The probabilities for Fig. S1 , reanalyzed in Nissen 2015a, are included in this count, but only the probabilities for Fig. S2C , not for Figs S2A and S2B.) The overall probability for the 75 profiles is of course vanishingly low.
Conclusion
It is clear that the present data cannot be acceptably represented by curvilinear profiles. Thus, the points are often very unevenly distributed around the profiles, giving very low propabilities for the uneven distribution being due to chance.. The probability becomes vanishingly low if all profiles are considered together. In contrast, the data are well represented by multiphasic profiles. This conclusion also holds for other data for K + channels (Nissen 2016) as well as for a large body of other data (Nissen 2015a,b and in preparation) .
